A table of boundary slopes of Montesinos knots  by Dunfield, Nathan M.
1Partially supported by an NSF Graduate Fellowship and a Sloan Dissertation Fellowship.
*Correspondence address: Department of Mathematics, Harvard University, One Oxford Street, Cambridge,
MA 02138, USA.
E-mail address: nathand@math.harvard.edu (N.M. Dun"eld)
Topology 40 (2001) 309}315
A table of boundary slopes of Montesinos knots
Nathan M. Dun"eld*,1
Department of Mathematics, University of Chicago, 5734 S. University Ave., Chicago, IL 60637, USA
Abstract
This note corrects errors in Hatcher and Oertel’s table of boundary slopes of Montesinos knots which have
projections with 10 or fewer crossings. ( 2000 Elsevier Science Ltd. All rights reserved.
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1. Introduction
In [1], Hatcher and Oertel gave an algorithm for computing the boundary slopes of a Mon-
tesinos knot. At the end of their paper they provided a table giving the boundary slopes for each
Montesinos knot in the standard table in Rolfsen’s book [2]. Unfortunately, their table contains
several (10) errors. These errors were due to problems with the computer program that generated
the table, as well as transcription/printing errors. This note provides a corrected table which was
generated by a completely new computer program. Section 2 contains the corrected table. Section 3
describes the precautions I took in writing the new program so that history would not repeat itself.
Section 4 describes where the reader can download the new program.
2. Revised table
Throughout this section, HH denotes an entry which di!ers from the corresponding entry in the
table in [1].
0040-9383/01/$ - see front matter ( 2000 Elsevier Science Ltd. All rights reserved.
PII: S 0 0 4 0 - 9 3 8 3 ( 9 9 ) 0 0 0 6 4 - 6
Below are the boundary slopes for those Montesinos knots of 10 or fewer crossings. Notation
follows [1,2].
3
1
"K(1/3) : 0, 6
4
1
"K(2/5) : !4, 0, 4
5
1
"K(1/5) : 0, 10
5
2
"K(3/7) : 0, 4, 10
6
1
"K(4/9) : !4, 0, 8
6
2
"K(4/11) : !4, 0,2, 8
6
3
"K(5/13) : !6,!2, 0, 2, 6
7
1
"K(1/7) : 0, 14
7
2
"K(5/11) : 0, 4, 14
7
3
"K(4/13) : !14,!8, 0
7
4
"K(4/15) : !14,!8, 0
7
5
"K(7/17) : 0, 4, 6, 10, 14
7
6
"K(7/19) : !4, 0, 4, 6, 10
7
7
"K(8/21) : !8,!4, 0, 6
8
1
"K(6/13) : !4, 0, 12
8
2
"K(6/17) : !4, 0, 6, 12
8
3
"K(4/17) : !8, 0, 8
8
4
"K(5/19) : !8,!2, 0, 8
8
5
"K(1/3, 1/3, 1/2) : !4, 0, 2, 8, 10, 12
8
6
"K(10/23) : !4, 0, 2, 6, 12
8
7
"K(9/23) : !10,!6,!2, 0, 6
8
8
"K(9/25) : !10,!6,!4, 0, 2, 6
8
9
"K(7/25) : !8,!2, 0, 2, 8
8
10
"K(1/3, 2/3, 1/2) : !6,!2, 0, 6, 8, 10
8
11
"K(10/27) : !4, 0, 6, 12
8
12
"K(12/29) : !8,!4, 0, 4, 8
8
13
"K(11/29) : !10,!6,!4,!2, 0, 6
8**
14
"K(12/31) : !4, 0, 4, 6, 8, 12
8
15
"K(2/3, 2/3, 1/2) : !16,!12,!10,!8,!4,!2, 0
8
19
"K(1/3, 1/3,!1/2) : 0, 12
8
20
"K(1/3, 2/3,!1/2) : !10, 0, 8/3
8
21
"K(2/3, 2/3,!1/2) : !12,!6,!2, 0, 1
9
1
"K(1/9) : 0, 18
9
2
"K(7/15) : 0, 4, 18
9
3
"K(6/19) : !18,!12, 0
9
4
"K(5/21) : 0, 8, 18
9
5
"K(6/23) : !18,!12,!8, 0
9
6
"K(11/27) : 0, 4, 10, 14, 18
9
7
"K(13/29) : 0, 4, 6, 10, 18
9
8
"K(11/31) : !8,!4, 0, 4, 6, 10
9
9
"K(9/31) : 0, 6, 8, 14, 18
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9
10
"K(10/33) : !18,!12,!6, 0
9
11
"K(14/33) : !14,!10,!4, 0, 4
9
12
"K(13/35) : !4, 0, 6, 8, 14
9
13
"K(10/37) : !18,!14,!12,!8,!6, 0
9
14
"K(14/37) : !12,!8,!4, 0, 6
9
15
"K(16/39) : !14,!10,!8,!4, 0, 4
9
16
"K(1/3, 1/3, 3/2) : 0, 4, 6, 10, 12, 14, 16, 18
9
17
"K(14/39) : !8,!4,!2, 0, 4, 10
9
18
"K(17/41) : 0, 4, 8, 10, 12, 14, 18
9
19
"K(16/41) : !8,!4, 0, 4, 10
9
20
"K(15/41) : !4, 0, 2, 6, 8, 14
9
21
"K(18/43) : !14,!10,!8,!4, 0, 4
9
22
"K(3/5, 1/3, 1/2) : !8,!4,!2, 0, 2, 4, 6, 8, 10
9
23
"K(19/45) : 0, 4, 8, 10, 14, 18
9
24
"K(1/3, 2/3, 3/2) : !10,!6,!4, 0, 2, 4, 6, 8
9
25
"K(2/5, 2/3, 1/2) : !14,!10,!8,!6,!4,!2, 0, 2, 4
9
26
"K(18/47) : !12,!8,!6,!4, 0, 6
9
27
"K(19/49) : !8,!4,!2, 0, 2, 4, 6, 10
9
28
"K(2/3, 2/3, 3/2) : !12,!8,!6,!2, 0, 2, 4, 6
9
30
"K(3/5, 2/3, 1/2) : !10,!6,!4,!2, 0, 2, 4, 6, 8
9
31
"K(21/55) : !6,!2, 0, 2, 6, 12
9
35
"K(1/3, 1/3, 1/3) : !18,!12,!4, 0
9
36
"K(2/5, 1/3, 1/2) : !4, 0, 2, 4, 6, 8, 10, 12, 14
9
37
"K(1/3, 2/3, 2/3) : !10,!4, 0, 4, 8
9
42
"K(2/5, 1/3,!1/2) : !8, 0, 8/3, 6
9
43
"K(3/5, 1/3,!1/2) : !4, 0, 6, 8, 32/3
9
44
"K(2/5, 2/3,!1/2) : !10,!2, 0, 1, 2, 14/3
9
45
"K(3/5, 2/3,!1/2) : !14,!10,!8,!4,!2, 0, 1
9
46
"K(1/3, 1/3,!1/3) : !12, 0, 2
9
48
"K(2/3, 2/3,!1/3) : !4, 0, 4, 8, 11
10
1
"K(8/17) : !4, 0, 16
10
2
"K(8/23) : !4, 0, 10, 16
10
3
"K(6/25) : !8, 0, 12
10
4
"K(7/27) : !12,!6, 0, 8
10
5
"K(13/33) : !14,!10,!6, 0, 6
10
6
"K(16/37) : !4, 0, 6, 10, 16
10
7
"K(16/43) : !4, 0, 6, 10, 16
10
8
"K(6/29) : !8, 0, 2, 12
10
9
"K(11/39) : !12,!6,!2, 0, 8
10
10
"K(17/45) : !14,!10,!6,!4, 0, 6
10
11
"K(13/43) : !8,!2, 0, 6, 12
10
12
"K(17/47) : !14,!10,!8,!2, 0, 6
10
13
"K(22/53) : !8,!4, 0, 4, 8, 12
10
14
"K(22/57) : !4, 0, 4, 8, 10, 12, 16
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10
15
"K(19/43) : !10,!6, 0, 2, 4, 10
10
16
"K(14/47) : !12,!6,!2, 0, 4, 8
10
17
"K(9/41) : !10,!2, 0, 2, 10
10
18
"K(23/55) : !8,!4, 0, 2, 4, 8, 12
10
19
"K(14/51) : !10,!4,!2, 0, 2, 4, 10
10
20
"K(16/35) : !4, 0, 2, 6, 16
10
21
"K(16/45) : !4, 0, 4, 10, 16
10
22
"K(13/49) : !12,!6, 0, 2, 8
10
23
"K(23/59) : !14,!10,!8,!6,!4, 0, 6
10
24
"K(24/55) : !4, 0, 4, 6, 10, 16
10
25
"K(24/65) : !4, 0, 2, 6, 10, 12, 16
10
26
"K(17/61) : !12,!6,!2, 0, 4, 8
10
27
"K(27/71) : !14,!10,!6,!4, 0, 6
10
28
"K(19/53) : !14,!10,!8,!4,!2, 0, 6
10
29
"K(26/63) : !8,!4,!2, 0, 2, 4, 8, 12
10
30
"K(26/67) : !4, 0, 4, 8, 10, 12, 16
10
31
"K(25/57) : !10,!6,!4, 0, 2, 4, 10
10
32
"K(29/69) : !8,!4,!2, 0, 2, 4, 6, 8, 12
10
33
"K(18/65) : !10,!4,!2, 0, 2, 4, 10
10
34
"K(13/37) : !14,!10,!4, 0, 2, 6
10
35
"K(20/49) : !12,!8,!4, 0, 4, 8
10
36
"K(20/51) : !4, 0, 4, 8, 10, 16
10
37
"K(23/53) : !10,!6,!4, 0, 4, 6, 10
10
38
"K(25/59) : !4, 0, 4, 6, 8, 10, 12, 16
10
39
"K(22/61) : !4, 0, 2, 4, 6, 8, 10, 12, 16
10
40
"K(29/75) : !14,!10,!6,!4,!2, 0, 2, 6
10
41
"K(26/71) : !8,!4, 0, 2, 4, 6, 8, 12
10
42
"K(31/81) : !10,!6,!4,!2, 0, 2, 4, 6, 10
10
43
"K(27/73) : !10,!6,!4, 0, 4, 6, 10
10
44
"K(30/79) : !8,!4, 0, 2, 4, 6, 12
10
45
"K(34/89) : !10,!6,!4,!2, 0, 2, 4, 6, 10
10
46
"K(1/5, 1/3, 1/2) : !4, 0, 2, 6, 8, 12, 14, 16
10
47
"K(1/5, 2/3, 1/2) : !6,!2, 0, 4, 6, 10, 12, 14
10
48
"K(4/5, 1/3, 1/2) : !10,!6,!4,!2, 0, 2, 6, 8, 10
10
49
"K(4/5, 2/3, 1/2) : !20,!16,!14,!12,!10,!8,!4,!2, 0
10
50
"K(3/7, 1/3, 1/2) : !4, 0, 2, 6, 8, 10, 12, 14, 16
10
51
"K(3/7, 2/3, 1/2) : !6,!2, 0, 4, 6, 8, 10, 12, 14
10
52
"K(4/7, 1/3, 1/2) : !10,!6,!4, 0, 2, 6, 8, 10
10
53
"K(4/7, 2/3, 1/2) : !20,!16,!14,!12,!10,!8,!4,!2, 0
10
54
"K(2/7, 1/3, 1/2) : !10,!6,!4, 0, 2, 4, 6, 8, 10
10
55
"K(2/7, 2/3, 1/2) : !20,!16,!14,!10,!8,!6,!4,!2, 0
10
56
"K(5/7, 1/3, 1/2) : !4, 0, 2, 4, 6, 8, 12, 14, 16
10
57
"K(5/7, 2/3, 1/2) : !6,!2, 0, 2, 4, 6, 10, 12, 14
10
58
"K(2/5, 2/5, 1/2) : !12,!8,!4,!2, 0, 2, 4, 6, 8
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10
59
"K(2/5, 3/5, 1/2) : !8,!4, 0, 2, 4, 6, 8, 10, 12
10**
60
"K(3/5, 3/5, 1/2) : !12,!8,!4, 0, 2, 6, 8
10
61
"K(1/4, 1/3, 1/3) : !8,!2, 0, 6, 8, 12
10
62
"K(1/4, 1/3, 2/3) : !6, 0, 2, 8, 10, 14
10
63
"K(1/4, 2/3, 2/3) : !20,!14,!12,!8,!6,!4, 0
10
64
"K(3/4, 1/3, 1/3) : !8,!2, 0, 2, 6, 8, 12
10
65
"K(3/4, 1/3, 2/3) : !6, 0, 2, 4, 8, 10, 14
10
66
"K(3/4, 2/3, 2/3) : !20,!14,!12,!10,!8,!6,!4, 0
10
67
"K(2/5, 1/3, 2/3) : !16,!12,!10,!8,!4,!2, 0, 4
10
68
"K(3/5, 1/3, 1/3) : !14,!10,!8,!6,!4, 0, 2, 4, 6
10
69
"K(3/5, 2/3, 2/3) : !6,!2, 0, 2, 4, 6, 8, 10, 12, 14
10
70
"K(2/5, 1/3, 3/2) : !8,!4,!2, 0, 2, 4, 6, 8, 10, 12
10
71
"K(2/5, 2/3, 3/2) : !10,!6,!4,!2, 0, 2, 4, 6, 8, 10
10
72
"K(3/5, 1/3, 3/2) : !4, 0, 2, 4, 6, 8, 10, 12, 14, 16
10
73
"K(3/5, 2/3, 3/2) : !14,!10,!8,!6,!4,!2, 0, 2, 4, 6
10
74
"K(1/3, 1/3, 5/3) : !16,!10,!4, 0, 4
10
75
"K(2/3, 2/3, 5/3) : !8,!2, 0, 4, 8, 12
10
76
"K(1/3, 1/3, 5/2) : !4, 0, 2, 6, 8, 12, 14, 16
10
77
"K(1/3, 2/3, 5/2) : !6,!2, 0, 4, 6, 10, 12, 14
10
78
"K(2/3, 2/3, 5/2) : !16,!12,!10,!6,!4, 0, 2, 4
10
124
"K(1/5, 1/3,!1/2) : 0, 15
10
125
"K(1/5, 2/3,!1/2) : !10, 0, 4, 32/5
10
126
"K(4/5, 1/3,!1/2) : !14,!8,!6,!4, 0, 8/3
10
127
"K(4/5, 2/3,!1/2) : !16,!10,!8,!6,!2, 0, 1
10
128
"K(3/7, 1/3,!1/2) : 0, 8, 32/3, 16
10**
129
"K(3/7, 2/3,!1/2) : !10,!2, 0, 1, 4, 20/3
10
130
"K(4/7, 1/3,!1/2) : !14,!8,!4, 0, 8/3
10
131
"K(4/7, 2/3,!1/2) : !16,!10,!6,!2, 0, 1
10**
132
"K(2/7, 1/3,!1/2) : !14,!2, 0, 3/2
10
133
"K(2/7, 2/3,!1/2) : !16,!6,!10/3,!2, 0, 1/2
10
134
"K(5/7, 1/3,!1/2) : 0, 4, 6, 8, 10, 14, 50/3
10
135
"K(5/7, 2/3,!1/2) : !10,!6,!4,!2, 0, 4, 6, 7
10**
136
"K(2/5, 2/5,!1/2) : !8, 0, 1, 14/3, 8
10
137
"K(2/5, 3/5,!1/2) : !12,!8,!4, 0, 1, 14/3
10**
138
"K(3/5, 3/5,!1/2) : !8,!4,!2, 0, 4, 8, 9
10
139
"K(1/4, 1/3,!2/3) : 0, 12, 13, 14, 18
10
140
"K(1/4, 1/3,!1/3) : !14, 0, 8/5
10
141
"K(1/4, 2/3,!1/3) : !12,!2, 0, 2, 9/2
10
142
"K(3/4, 1/3,!2/3) : 0, 8, 12, 16
10
143
"K(3/4, 1/3,!1/3) : !14,!6,!2, 0, 8/3
10
144
"K(3/4, 2/3,!1/3) : !12,!8,!4,!2, 0, 2, 5
10
145
"K(2/5, 1/3,!2/3) : !18,!6,!4, 0
10
146
"K(2/5, 2/3,!1/3) : !10,!4, 0, 2, 3, 4, 20/3
10
147
"K(3/5, 1/3,!1/3) : !8,!4, 0, 4, 6, 26/3
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The program computes the Euler characteristic and number of boundary components of the
‘simplesta surface for each boundary slope. In the above knots, the only genus zero incompressible
surfaces are the annuli in the torus knots 3
1
, 5
1
, 7
1
, 8
19
, 9
1
, and 10
124
. The non-two-bridge Mon-
tesinos knots above with boundary slopes realized by genus one incompressible surfaces are:
8
5
: 12
8
20
: 0 (non-Seifert surface)
9
35
: 0 (Seifert surface)
9
42
: 6
9
46
: 2, 0 (Seifert surface)
10
46
: 16
10
61
: 12
10
125
: 4
10
126
: !4
10HH
132
: !2
10
139
: 12, 13
10
140
: 0 (non-Seifert surface)
10
142
: 12
10
145
: !6,!4
Some more complicated examples:
K(2/5, 3/7,!1/3,!5/8)HH : !14,!10,!8,!6,!16/3,!4,!23/6,!2, !8/23, 0, 2, 4, 6, 8, 10,
12, 14, 16, 20,R
K ( 2 / 3 , 1 / 3 , ! 3 / 5 , ! 3 / 4 , 3 / 7 ) : ! 1 8 , ! 1 4 , ! 1 2 , ! 1 0 , ! 8 , ! 6 , ! 4 , ! 2 ,
!4/3, 0, 1/2, 80/51, 2, 24/7, 38/11, 4, 16/3, 6, 8, 10, 12, 14, 16, 20,R
K(1/3, 1/3,!1/3,!2/5, 1/5,!3/4, 2/3) : !16,!12,!10,!8,!6,!4,!2, 0, 2, 4, 6, 8, 10, 58/5,
12, 40/3, 122/9, 124/9, 14, 102/7, 190/13, 76/5, 168/11, 142/9, 16, 434/27, 146/9, 18, 20, 22, 24, 26, 28,
30, 34,R
K(!15/32, 3/11, 7/41)HH : !34,!30,!26,!22,!20,!18,!16,!14,!12,!10,
!8,!6,!74/15,!4,!26/7,!2,!13/8,!16/17,!10/11, 0, 2, 44/19, 40/13, 34/11, 74/21, 4,
6, 86/11, 8, 148/17, 10, 83/8, 152/13, 12, 127/10, 216/17, 14, 272/19, 16, 167/10, 18, 20, 22, 24
K ( 1 1 / 5 3 , 1 7 / 4 3 ,!13 / 21 ) : !36 ,!32 ,!28 ,!24 ,!47 / 2 ,!22 ,!62 / 3 ,!20 ,
!39/2 ,!18 ,!390/23 ,!50/3 ,!16 ,!44/3 ,!594/41 ,!72/5 ,!14 ,!68/5 ,
!12,!10,!48/5,!8,!13/2,!6,!28/5,!26/5,!14/3,!22/5,!4,!5/2,!2,!6/5,
!2/3,!2/5, 0, 2, 3, 7/2, 4, 24/5, 6, 15/2, 8, 44/5, 10, 23/2, 12, 38/3, 64/5, 14, 16, 50/3, 18, 20, 22, 24
K ( 1 / 3 , 3 / 5 ,!3 / 4 ,!2 / 7 , 3 / 11 ,!5 / 13 )HH : !14 ,!10 ,!8 ,!6 ,!4 ,!2 , 0 , 2 , 4 ,
6 6 4 / 1 1 7 , 6 , 2 0 / 3 , 3 8 / 5 , 8 , 6 2 / 7 , 9 , 1 9 / 2 , 7 7 6 / 8 1 , 4 8 / 5 , 2 6 0 / 2 7 , 1 0 , 3 2 / 3 , 9 8 / 9 ,
1 1 , 5 8 / 5 , 8 2 / 7 , 1 2 , 1 1 0 / 9 , 1 1 2 / 9 , 9 0 / 7 , 1 3 , 2 7 / 2 , 1 2 2 / 9 , 6 8 / 5 , 9 6 / 7 , 1 4 , 7 2 / 5 ,
4 4 / 3 , 1 3 4 / 9 , 1 5 , 4 6 / 3 , 1 0 8 / 7 , 7 8 / 5 , 1 1 0 / 7 , 1 6 , 1 4 6 / 9 , 1 4 8 / 9 , 1 1 8 / 7 , 1 7 , 5 2 / 3 ,
3 5 / 2 , 8 8 / 5 , 2 30 / 1 3 , 1 2 4 / 7 , 1 8 , 9 2 / 5 , 1 70 / 9 , 9 6 / 5 , 5 8 / 3 , 1 3 6 / 7 , 1 38 / 7 , 2 0 , 1 0 6 / 5 ,
64/3, 43/2, 282/13, 152/7, 22, 116/5, 24, 276/11, 26, 28, 30, 32, 34, 36, 38, 42,R
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3. Preparing the table
In this section I brie#y describe the precautions taken to insure that the table in Section 2 is
correct. I "rst noticed errors in the table in [1] when comparing it with the output of a program
that computes the normal boundary slopes of a knot (that is, the boundary slopes of all surfaces
which are normal with respect to a choice of triangulation of the exterior of the knot). The data in
Section 2 is consistent with the normal boundary slope data. Following the algorithm given in [1],
but without reference to the program used in computing the table there, I wrote a completely new
program to compute boundary slopes. I then compared its output with the output of Hatcher and
Oertel’s program. When the output di!ered, I debugged both programs until I found the source of
the problem, and then "xed the appropriate program. Eventually, after the new program and the
"xed version of Hatcher and Oertel’s program had agreed for thousands of trial Montesinos knots,
I declared victory and went home.
One source of problems in the table in [1] is a slight error in the main body of [1]. The remark
immediately preceding Proposition 2.7 gives conditions that are claimed to be equivalent to certain
hypotheses of Propositions 2.6 and 2.7. It was this reformulation of these propositions which was
used in Hatcher and Oertel’s program. However, the conditions given in the remark are not in fact
equivalent to those given in the propositions. My program used the original formulation.
4. Getting the program
The programs I used in preparing this note are available on the web, and can be found via the
references at http://www.CompuTop.org. They are written in the programming language
Python, and you will need a Python interpreter to run them. These interpreters are available, for
free and for almost all platforms, from http://www.python.org.
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